The aim of this study was to determine the parameters distinguishing top female futsal players from lower level players. Twenty-seven female futsal players participated in the study, composed of professional first division (elite; n=15) players and semi-professional second division players (sub-elite; n=14). Active and passive straight leg raise tests, isokinetic strength of the knee extensor and flexor muscles at 60º · s -1 angular velocity, squat and counter movement jumps, 30 m sprint, 30 m agility, repeated sprint ability test and maximum ball speed during shooting were measured. The elite players were more agile and kicked harder than sub-elite players in maximum ball speed during the shooting test (P≤0.05). However, no significant differences between teams were observed in active and passive hamstring flexibility, jumping ability, repeated sprint ability test, 30 m sprint time, H/Q ratio and absolute and relative torque from 60° · s -1 angular velocity. Based on these findings we conclude that agility and maximum ball speed during shooting may be important determinant factors of Spanish female futsal actions and could distinguish ability at high-level games. because it is involved in some motor actions of futsal [15] . Also, the vertical jump has been considered a relevant action in team sports [16] because during an outdoor soccer game, the player jumps an average
INTRODUCTION
Futsal is a form of indoor soccer between two five-a-side teams.
It is officially sanctioned by the Federation International of Football
Association (FIFA) [1] and is played by more than 1.1 million people worldwide [2] . In addition, futsal is an intermittent high-intensity team sport that provokes high physical, technical and tactical demands on the players [3] . Futsal actions depend on anaerobic power of the neuromuscular system, and this is considered an important factor for team sport performance such as futsal [4] . Furthermore, some of the determinant physical capacities for successful performance in futsal are sprinting, strength levels to kick, tackle, turn and change pace, repeat sprint ability [1] and explosive type efforts such as jumps and duels during game actions [5] .
Futsal players must be able to recover rapidly following high-intensity exercise because the intensity and rhythm of the game are very high and do not decline as the match progresses [3] ; for these reasons, sprinting performance is a decisive factor. The studies about physiological demands of futsal show that players spent 5 and 12% of game time sprinting and performing high-intensity running [3] and they attain 90 and 75% of their maximal heart rate (HRmax) and oxygen uptake (VO 2 max), respectively [6, 7] . Indeed, the inability to Physical performance of elite and subelite Spanish female futsal players AUTHORS: Ramos-Campo DJ 1 of only 15.5 times [17] . On the other hand, reduced flexibility has been associated with a greater risk of injury and lower physical performance [18] .
The technical skill of futsal players is influenced by the size of the field and the smaller ball. Futsal players respond by controlling and possessing the ball more quickly and technically than footballers and they are often found under 1vs1 situations [19] . The capacity of players for quick movement of the entire body with a change of direction and speed, known as agility, is a determinant factor in futsal because it enhances performance, reduces the injury risk and neutralizes the opponent [20] . Agility also contributes to the ability of successful manipulation of an external object such as the ball [21] .
Although futsal has enjoyed a spectacular increase in popularity over recent years and is played worldwide in both professional and amateur leagues by men and women [1] , scientific knowledge regarding female futsal characteristics is rather limited.
To our knowledge no study in female futsal players has analysed simultaneously the influence of different practice levels on isokinetic peak torque of the knee flexor and extensor muscle, 30 m sprint performance, jump power, hamstring flexibility, maximum ball speed during shooting, agility and repeat sprint ability. A better understanding of the physiological and neuromuscular profiles of female futsal players is important in order to enhance the training programme and to optimize the training load of the players. Furthermore, it may assist to prevent injuries and to detect future talents. Therefore, the aim of this study was to determine the differences between elite and subelite female futsal players in muscle flexibility and strength of lower limb, agility and repeat sprint ability and to study possible correlations between variables, by attempting to clarify which one(s) distinguish the top players from the lower level. A secondary aim was to establish descriptive data for Spanish female futsal players, since little recent information exists for either professional or semiprofessional teams.
MATERIALS AND METHODS

Design.
A comparative cross-sectional study was performed. All measurements were taken at the beginning of the competitive season.
All the tests were completed over two different sessions, 7 days apart.
During the first testing session the active and passive hamstring flexibility test and isokinetic test were performed. In the second testing session, vertical jump, 30-m sprint, agility, kicking performance and RSA were assessed on the same futsal field. A full recovery (20 min) was allowed between different measurements, and tests were performed in the same order. Prior to testing, each subject underwent a 10 min warm-up period consisting of 5 min of running followed by supervised dynamic stretching of the lower limbs.
Subjects
Twenty-seven female futsal players participated voluntarily in the study, including 14 professional first division (elite) players, and 13 semi-professional second division players (sub-elite). Descriptive anthropometric data of the subjects are shown in Table 1 . On average, elite and sub-elite players had trained 8-10 ± 1.6 hours per week and had played one game per week for the previous 4 years.
None of the players tested had had any prior experience in isokinetic practice before the test. The elite group was considered a 
Procedures
Flexibility test
In the first testing session hamstring flexibility was measured with the active straight leg raise (ASLR) test and passive straight leg raise (PSLR) test using an inclinometer (Microfet6, Draper, USA).
A low-back protection support was used to maintain the normal lordotic curve and tests were performed without warm-up. Dominant and non-dominant legs of each player were tested in randomized order in the PSLR and ASLR tests. PSLR was performed before ASLR.
In the PSLR test, the participant was placed in the supine position with her legs straight and the ankle of the tested leg in a relaxed position. The test administrator placed the inclinometer over the external distal tibia while the free hand was placed over the opposite knee. A trained examiner kept the contralateral leg straight and fixed the pelvis. The ankle was in a relaxed position to minimize the influence of the gastrocnemius muscle [22] . .
Vertical jump test
The jumping ability of the players was evaluated with a force platform with a sampling rate of 1000 Hz (Kistler 9286AA Portable, Kistler, Switzerland). The players performed two different jumps, a squat jump (SJ) and a counter movement jump (CMJ) with the arms kept at the waist at all the times to minimize any contribution to jump impulse by the upper body. All players had experience in these types of actions. Three attempts were carried out for each type of jump, and the best result was used. A 2 min rest was allowed between jumps to minimize the effect of fatigue. The SJs were performed starting from a 90º knee angle position, and no drop or countermovement was permitted. If any countermovement was detected on forcetime display, the subject was required to repeat that trial. For the CMJs, the subjects were instructed to perform the jump as fast as possible with the aim that the stretch-shortening cycle would be 
Kicking performance test
The kicking performance of the players was evaluated from maximum ball speed during shooting. The speed (km·h It was then struck by the dominant leg after a free run-up. The best of five attempts was used for analysis. 
Velocity and agility test
Repeated sprint ability (RSA) test
The RSA test consisted of 8x30 m sprints separated by 25 s of passive recovery [23] . The athlete started 0.5 m behind the start line, which was marked by a photocell (Witty, Microgate, Italy). Before starting, the athletes were instructed to run as fast as possible to the end of the 30 m course. Following each sprint, athletes decelerated and walked to the starting line in readiness for the subsequent sprint.
The best (RSA best ) and mean sprint time (RSA mean ) were recorded as the performance indices. The percent sprint decrement (RSA dec ) was calculated according to the following equation proposed by Spencer et al. [24] , where RSAtotal is the total time of the 8 sprints.
Also, the differences between the first and the last sprint (RSAchange)
were evaluated according to the equation proposed by Pyne et al. [24] :
Statistical analysis
Data collection, treatment, and analysis were performed using the SPSS for Windows statistical package (v.20.0). Descriptive statistics (mean and standard deviation) were calculated. Before using parametric tests, the assumptions of normality and homoscedasticity were verified using the Shapiro-Wilk W-test. An independent t-test was used to investigate differences in strength, power, and physiological and flexibility variables between elite and subelite players. For all procedures a level of P≤0.05 was selected to indicate statistical significance.
RESULTS
No significant differences were observed between elite and sub-elite futsal players in active and passive hamstring flexibility in the dominant and non-dominant leg ( Table 3 shows the results for isokinetic variables. No significant differences between groups were found in any leg or knee flexor or extensor muscles in the relative torque from 60° · s -1 angular velocity. Also, there were no statistically significant differences in H/Q ratio or in optimum angle of torque development during knee flexion and extension at 60º · s -1 angular velocity in both legs between the teams. Moreover, no differences between the teams were found in hamstring deficit (elite: 9.6 ± 6.5%; sub-elite: 18.1 ± 5.6%) or quadriceps deficit (elite: 9.3 ±7.6%; sub-elite: 6.5 ± 5.9%).
Furthermore, no significant differences were observed between teams in SJ and CMJ in jump height (cm) and maximal power (W · s -1 ) (Table 4) . However, elite players kicked harder than sub-elite players in maximum ball speed during the shooting test (Figure 1 ).
Moreover, there was no statistically significant difference in the 30 m sprint time (Table 4) . However, elite futsal players were more agile than subelite players (p≤0.05) (Figure 2 ). Finally, no significant differences were found in RSA best , RSA total , RSA change or RSA dec between elite and sub-elite futsal players (Table 5) .
DISCUSSION
To our knowledge, this is the first study that has examined the physical capacities and performance of female futsal players of different competitive levels. The main finding of this research was that female professional futsal players achieved better scores than the semi-professional ones in agility and kicking performance during shooting.
Active and passive hamstring flexibility in the dominant and nondominant leg were similar in both groups. In addition, no significant differences between legs were found. Cejudo et al. [18] affirmed that professional futsal players perform a correct flexibility training programme that produces no differences in range of movement in this population, but that other team sports that involve jump, sprint, change of direction and high intensity cause a decrease of flexibility.
Previous studies performed with professional male futsal players [18] , semi-professional male soccer players [26] and adolescent soccer players [27] did not find differences between dominant and nondominant intra-group legs on PSLR. However, the mean PSLR score obtained in professional [18] and semi-professional [26] players was higher than in adolescent soccer players [27] (91º, 94º, 90.7º vs 82.7º). Adolescent soccer players had similar mean scores to our women sample (82.7º; 82.8º). Moreover, our results for both legs are higher than the ones obtained in the research by Ayala et al. [28] with female professional futsal players regarding PSLR. Therefore, a correct hamstring flexibility training programme is a perfect tool to prevent flexibility imbalances independently of the level of the female futsal players.
According to our results, elite and subelite players obtained similar values of isokinetic peak torque, H/Q ratio and optimum angle of torque at 60º·s -1 . As an explanation for our findings, the flexor muscles' peak torque and H/Q ratio were greatly diminished. This fact may be associated with an increase of hamstring injuries. These results were in accordance with Le Gall et al. [29] , who found no difference in knee flexion or extension strength in young male soccer players. Manson et al. [30] reported similar values in the peak torque of extensor muscles of the knee in professional female soccer players.
However, the results of flexor muscles and H/Q ratio were lower in our study than in the research of Manson et al. [30] . Furthermore, there were statistically significant differences between the dominant and non-dominant leg in both teams in the flexor and extensor muscle of the knee during the isokinetic test. These results were consistent with Ferreira et al. [15] with professional male futsal players.
Moreover, if these differences exceed 10% [31] the injury risk increases; therefore the isokinetic results of both teams could be related to a muscle imbalance. Consequently, a strength training programme could be applied to improve the agonist-antagonist balance and to reduce the risk of injury in the thigh of the futsal players.
In our study, jumping ability did not differ between elite and subelite teams. It is possible that this fact is related to the period of the season when the test was made. The evaluation was performed at the beginning of the competitive season, and both teams had carried out the same pre-season training, when all physical capacities, including explosive strength, were trained. Furthermore, it appears that this capacity cannot be developed in match situations and is relatively stable at various stages of the competitive season [32] . However, it would be interesting to apply systematic plyometric programmes during the season, because it may increase the jump ability even more 8.8% in female futsal players [33] . The data ob- tained in this study were in accordance with Cometti et al. [5] , who found no differences in CMJ and SJ among three levels of performance in male soccer players. The heights of the CMJ and SJ tests in both teams of this research were lower than previous studies showed. For instance, Alvarez-Medina et al. [34] and Galy et al. [35] , with professional futsal male players, obtained higher values of height of jump in SJ and CMJ than our research showed. Indeed, the results in jumping height and power could be used to measure the futsal performance, to detect future talents, to analyse training adaptations and training loads and as a tool to prevent injury prevention, but is not a differenced factor between elite and subelite Spanish female futsal players.
Speed over 30 m showed no significant difference between the two teams. Therefore, the subjects of this study had the same sprint performance. The increase in velocity was related to increased motor unit function, neuromuscular adaptations and cellular regulations [36] . Thus, there is a training potential to be considered. As an explanation for our findings, elite players did not run faster than Regarding the agility test, our results showed that elite players were significantly more agile than subelite players. This fact is justified because agility contributes to the ability to manipulate the ball [21] and elite futsal control and possess the ball more quickly and technically [21] than players of a lower level. Furthermore, these results suggest that elite futsal players are more successful during a futsal match in making changes of directions [33] and neutralizing the opponent [20] , because the possession of good agility is a determinant factor of these game actions. For example, Benvenutti et al. [38] found that female futsal player were more agile than soccer players.
However, we have not found any other studies that involve female futsal players and make use of the same test to measure speed of movement and coordination in an integrated way. The results obtained in this study in elite players are similar to those of Gravina et al. [39] obtained with young soccer players, but the agility values of D2 players were worse. Therefore, the increase of agility during the season enhances performance and reduces the injury risk of female players [33] . Also, agility values could be used to detect future female futsal talents.
Another interesting finding of the present study was that the professional group kicked the ball harder than the semi-professional group. It means that a higher performance level was a determining factor for ball striking speed. According to Barfield et [5] or professional male futsal players [13] , who achieved 98.06 km·h -1 maximum ball velocity during shooting. As an explanation for our findings, elite players were not heavier than subelite players but kicked the ball at a higher speed. Therefore, our higher level group results could be due to other more relevant factors such as shooting accuracy and execution technique. These results could be applied for the coach to detect future talents and to obtain information about the effectiveness of kicking at the goal and to select the better player to kick the corner, penalties and other kicks.
Our results showed an RSA performance decrease of 4.9% in elite and 4.72% in sub-elite players. This difference was not statistically significant. This fact suggests that both teams had the same ability to maintain repeated sprint performance, and the decrease observed is attributed to accumulation of metabolites, mainly increases in [La] [8] and H + [9] . Also, the depletion of muscle phosphocreatine [10] and the changes in the neuromuscular coordination of muscle contraction [11] may be related to the RSA performance.
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The results obtained in this study were in accordance with Ingebrigsent et al. [44] , who affirmed that RSA performance was not different between elite and sub-elite players. Furthermore, the RSA performance decrement obtained in this study was higher than Makaje et al. [1] obtained in male professional players (3.8 %). However our results were in accordance with the other group of players (amateur players) analyzed in the same study [1] . However, our results were similar to those obtained by Da Silva et al. [45] and Pyne et al. [25] in male soccer players. These results could be applied by the futsal coach during the season. It is important to improve RSA ability to develop physical performance during the preseason and increase or maintain these values during the in-season.
CONCLUSIONS
In conclusion, while futsal performance is not determined solely by physical factors, this research revealed that professional female futsal players differ from semi-professional players in terms of maximum speed of the ball during kicking and in the agility test. Greater emphasis on these aspects could help the coach to effectively develop training programmes and improve the performance of the players.
Finally, agility and the kicking performance should be considered when selecting adolescent female futsal players.
Conflict of interests:
the authors declared no conflict of interests regarding the publication of this manuscript.
